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GRAIN PRICES AND MORTALITY: A NOTE ON LA MICHODIÈRE'S LAW
The association between high food prices and excess mortality is a common theme in pre-industrial demographic history. In the 1980s it was the focus of Ronald Lee's contribution to Wrigley and Schofield's classic Population History of England and David Weir's much-cited comparative studies of demographic regimes in pre-industrial England and France (Lee 1981; Weir 1984) .
Both these studies applied econometric techniques to the analysis of the short-run impact of one (necessarily rather crude) measure of living standards --changes in the price of wheat relative to a measure of the nominal wage --on mortality and fertility rates. Such research is in a tradition dating back through Thomas Robert
Malthus at least as far as the 1760s in France (Meuvret 1946; Malthus 1800 ).
In 1766 the political arithmetician Louis Messance, dubbed the 'true father of French demography' by Joseph Spengler (1940: 94) 1 , produced the volume that would be his lasting claim to fame, Recherches sur la population des généralités d 'Auvergne, de Lyon, de Rouen, et de quelques provinces et villes du royaume. 2 It appeared at a time when 'most authors…whose work had been published in recent years…had asserted that the kingdom was losing population…without offering any supporting evidence' (Messance 1766: preface) . Foremost among these authors was the Marquis de Mirabeau, whose L'ami des hommes, ou traité sur la population had appeared in 1756. Messance produced a range of demographic data from many different parts of France -'for one-tenth of the Kingdom' -to scotch such a claim. These data, 'carefully put together and simply presented…dissipated errors and became established facts' (Messance 1788: 1) . 3 In addition -and this is what interests us here -a postscript to Recherches sur la population claimed, on the basis of a systematic analysis of real data, that there was a positive relationship between mortality and the price of wheat. Both the Recherches and the postscript combine analysis and polemics. The postscript, 'Des Réflexions sur la valeur du bled', is in effect a critique of the argument that high grain prices offer the best guarantee against idleness and indolence. (Smith 1976: 102, 216, 257 In what follows we assume that La Michodière was the author of 'Des réflexions'. There he reported annual mortality and price data for Paris, Rouen, Lyon, Clermont-Ferrand (located a short distance from Riom), and London, and tabulated them by years of high and low prices. The price data refer to wheat; the mortality data refer to municipal institutions (hôtels-dieu) that catered for the sick urban poor. He found that in years of high wheat prices mortality also tended to be high, and conversely for years of low prices. For example, he showed that in the four years with the highest mortality in Paris between 1744 and 1763, the average price of wheat was £19 1s 3d, while in the four years with the lowest mortality it was £14 18s 5d (Messance 1766: 311) . His numbers, he claimed, 'all proved, in the most convincing fashion, that years of high prices were also those of highest mortality and ill-health ' (1766: 291) . This generalization might be dubbed La Michodière's 'law'. Moreover, hospitals were fullest in the same years and their inmates more likely to perish, with the inevitable consequence that the better off and the wealthy were at greater risk of contracting infectious diseases (1766: 291-2). La Michodière's main target in this section of Recherches was the Physiocratic assertion that high grain prices were good for the economy. On the contrary, he argued: cheap grain meant well nourished and contented labourers and more purchasing power left over to spend on other goods. 5 La Michodière's vicarious influence on French historiography would prove enduring. This is elegantly documented by . He cites François Melier, who posited an even tighter correlation between the two time series on the basis of La Michodière's data, writing in 1841 that 'whenever the price of wheat rose, mortality increased...and whenever it fell, mortality also fell.' Likewise A.
Legoyt, who, a little later, again on the basis of La Michodière 's data, stated:
'Under the influence of (high prices), one sees mortality rising, marriages diminishing or becoming less fertile, and movements of population taking place'.
Cabourdin also notes how Jean Meuvret, Pierre Goubert, and others lent their considerable prestige to the same tradition, but he leaves the last word to George Livet, who summed up this literature in 1963 with the pithy phrase, 'la mercuriale sécrète la mortalité' (all citations in Cabourdin 1988: 180-81 ).
(I) Mortality and Price
Given its enduring influence, it is worth noting that the statistical relationship between mortality and price in La Michodière's data is much looser than might be imagined. In all cases the data cover a forty-year period, but the French data refer to 1723-1762 while the London data are for 1714-1753. The estimates refer to both first differences and proportionate rates of change.
Regressing the proportionate rates of change in mortality on the proportionate change in price of wheat gives the results reproduced in Table 1 . In Paris a doubling in price would mean a 17 per cent rise in mortality, whereas in Lyons it would have resulted in a 12.1 per cent rise in mortality over the same period. In Clermont-Ferrand the predicted rise in mortality is much higher --34.5 per centbut this estimate is rather weakly determined. Note that these elasticities refer not the mortality of the population as a whole, but to that of the poor. The death rates in the Hôtels-Dieu supplying the mortality data were very high, even in normal years (e.g. Coury 1969: 36-38) . In London, where mortality is measured by civil bill data and therefore refers to the entire population, the elasticity lies between those for Paris and Lyons, though again the estimate is not very robust.
(II) Mortality, Morbidity, and Price La Michodière also included morbidity data from the Hôtels-Dieu in Lyons and in Paris. Interestingly, the elasticities of mortality relative to morbidity are almost identical in both cases, 1.12 for Paris versus 1.14 for Lyons (Table 2) . In other words, a ten per cent in the number of ill inmates produced on average rise of about eleven per cent in the number of deaths. These coefficients are much better determined than those in Table 1 . The impact of wheat price on morbidity was twice as strong in Lyons as it was in Paris, at least to judge by Hôtel-Dieu admissions (the respective elasticities being 0.244 and 0.127).
III. A Cross-sectional Perspective.
Part of the reason for the rather weak relationship between mortality and price implied by La Michodière's data is that not all mortality crises were subsistence crises: infectious diseases such as smallpox or typhoid fever might produce mortality peaks only weakly related to the food supply. This prompts a look at cross-section evidence in famine years. As David Weir (1989) and others have shown, grain markets during the ancien régime were segmented by distance and poor communications. 6 The spatial variation in wheat prices cannot be known precisely, but surviving data suggest a coefficient of variation of about 0.3 across the hexagon in the late seventeenth and early eighteenth centuries. There is evidence too that during crises the rises in grain prices were by no means uniform (Ó Gráda and Chevet 2002: 720-22 ). Here we look at the increases in the price of wheat in some forty-five markets during two famines that devastated France toward the end of Louis XIV's reign, those of 1693-4 and 1709, and compare them with excess mortality in the relevant départements. Those major crises are described in some detail in Lachiver (1991) ; how elites and markets functioned in conditions of crisis are discussed in Grantham (1997) and Ó Gráda and Chevet (2002) . How strong was the correlation between price increases and excess mortality? 7 Before answering this question, some limitations of the data must be noted. and must be handled with care. They still require further refinement and correction. 9 The estimates refer to départements, an administrative unit devised nearly a century after the events discussed here. In several départements the lack of data means that the estimates of births, marriages, and deaths stem from very small non-random samples of parish registers. In nine cases 10 the départemental estimates are based on either two or three parishes; in the case of Haute-Savoie only one usable register survives (Séguy, 1998: 198-204) . Urban populations present particular problems. Moreover, many seventeenth-century registers suffer from omissions and gaps (Bonneuil, 1998) , and a considerable under-registration of deaths, particularly those of infants and children. There is no sure way of knowing whether under-recording was more serious in crisis years. Nevertheless, the INED database casts new light on what has been hitherto a 'demographic dark age'. For the purposes of this paper we have plugged a few minor gaps in the dataset by simple interpolation, but we have not interfered otherwise with the numbers in the INED series.
Though it is obvious that the database is too thin to allow precise, reliable tracking of year-to-year fluctuations at the département level, nonetheless it reveals some interesting patterns for the famine years. We define the mortality toll in 1693-4 as the proportionate change in deaths in 1693 and 1694 over the annual average for the 1680-92 period. The outcome suggests that west of an imaginary line from Bordeaux to Le Havre, south of a line from Carcassone to Geneva, and east of a line from Geneva to Lille, the impact of the disaster on baptisms and burials was relatively minor. By this reckoning excess mortality was highest in today's southwestern départements of Landes, Lot-et-Garonne, Gers, Cantal, and Lozère, and (rather anomalously) in the northern département of Nord. 11 In these départements estimated excess mortality in 1693-4 was over four times that in a typical pre-famine year. By contrast, in départements such as Finisterre and Côtes-du-Nord in the west, Var in the south, and Moselle in the east, the INED dataset suggests that mortality was less than the norm in 1693-4.
In the case of 1709-10 excess mortality is measured similarly, but using as a base the annual average of deaths between 1697 and 1708. The regional spread of mortality in 1709-10 was quite different than in 1693-4. 12 This time central France was hardest hit, and much of the southwest less affected than before. The west of France, less dependent on wheat, escaped most lightly, as it had also done in 1649 -52 and in 1660 -2 (compare Goubert: 1965 Croix, 1981: 323-45) .
Second, the prices used here refer to one or two towns in a département, while the demographic data refer to the département as a whole. Given the high correlations found by Weir (1989) between price movements in towns within a fifty-mile radius of each other, this is not a grave shortcoming. A third shortcoming is that some of the price data refer to calender years, while others refer to harvest years.
Bearing in mind these weaknesses of the data, was there any relation between prices and mortality? We estimated the proportionate price increases as the difference between price during the famine years (1693-4 and 1709) and the average mortality in preceding years (1680-91 and 1700-7) . The outcome of regressing the change in mortality on the change in prices is given in Table 3 . The contrast between the significant impact of prices on mortality in the 1690s and the absence of such an effect in 1709 is the most striking outcome. On reflection, this should not come as such a surprise. During the first quarter of 1709 the weather in Northern Europe was colder than at any other time during the Little Ice Age --cold enough to make all France's rivers, and even the sea at Marseille and Sète, freeze over. Le grand hiver almost certainly had a distinctive impact on the death rate, quite apart from any caused by a poor harvest. The freezing temperatures may well have increased mortality in areas where food was less scarce and its price low relative to elsewhere.
CONCLUSION:
Our calculations offer tempered support for the La Michodière's 'law'.
There was indeed a positive correlation between corn prices and mortality in the early eighteenth-century France. However, even then it was weaker and less mechanical than implied by some of La Michodière's successors. 
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